Introduction
In 1940, Ulam 1 raised a question concerning the stability of homomorphisms. Let G 1 be a group and let G 2 be a metric group with the metric d ·, · . Given ε > 0, does there exist a δ > 0 such that if a mapping h : G 1 → G 2 satisfies the inequality 
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Gȃvruta 4 provided a further generalization of Rassias' theorem in which he replaced the bound ε x p y p by a general function. Throughout this paper, let X and Y be a normed space and a Banach space, respectively. A mapping g : X → Y is called a Cauchy mapping resp., a Jensen mapping if g satisfies the functional equation g x y g x g y resp., 2g x y /2 g x g y . For a given mapping f : X × X → Y , we define In this paper, we investigate the stability of a bi-Jensen functional equation 
Stability of a Bi-Jensen Functional Equation
for all x, y ∈ X and n ∈ N.
Now we have the stability of a bi-Jensen mapping.
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for all x, y, z ∈ X. Let f : X × X → Y be a mapping such that
for all x, y, z ∈ X. Then, there exists a unique bi-Jensen mapping
for all x, y ∈ X with F 0, 0 f 0, 0 , where
The mapping F :
for all x, y ∈ X.
Proof. Let f , f , f be the maps defined by
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for all x, y ∈ X. By 2.4 , we get
for all x, y ∈ X and j ∈ N. For given integers l, m 0 ≤ l < m ,
for all x, y ∈ X. By 2.2 and 2.3 , the sequences
F 3 x, y : lim
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for all x, y ∈ X. By 2.4 and the definitions of F 1 and F 2 , we get
for all x, y, z ∈ X. So F is a bi-Jensen mapping satisfying 2.5 , where F is given by
Now, let F : X × X → Y be another bi-Jensen mapping satisfying 2.5 with F 0, 0 f 0, 0 . By Lemma 2.1, we have
2.15
for all x, y ∈ X and n ∈ N. As n → ∞, we may conclude that F x, y F x, y for all x, y ∈ X. Thus such a bi-Jensen mapping F : X × X → Y is unique. for all x, y ∈ X. Then, ϕ, ψ, and f satisfy 2.2 , 2.3 , 2.4 for all x, y, z ∈ X. In addition, f, F satisfy 2.5 for all x, y ∈ X and f, F also satisfy 2.5 for all x, y ∈ X. But we get F / F. Hence, the condition F 0, 0 f 0, 0 is necessary to show that the mapping F is unique.
We have another stability result applying for several cases.
for all x, y, z ∈ X. Let f : X × X → Y be a mapping satisfying 2.4 for all x, y, z ∈ X. Then, there exists a unique bi-Jensen mapping F :
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for all x, y ∈ X. The mapping F : X × X → Y is given by
Proof. By 2.4 and the similar method in Theorem 2.2, we define the maps
for all x, y ∈ X. By 2.4 and the definitions of F 1 , F 2 , and F 3 , we get
for all x, y, z ∈ X. By the similar method in Theorem 2.2, F is a bi-Jensen mapping satisfying 2.19 , where F is given by 
for all x, y ∈ X and n ∈ N. As n → ∞, we may conclude that F x, y F x, y for all x, y ∈ X. Thus such a bi-Jensen mapping F : X × X → Y is unique. for all x, y ∈ X.
